Acute and chronic hypoxia in rats. II. Effect on oxidative phosphorylation and in vitro protein synthesis in liver mitochondria and its subpopulations.
The objective of this investigation was to examine liver mitochondrial functions in rats exposed to 0.4 atm for 0, 5 and 27 days, Liver homogenates were fractionated by rate-zonal centrifugation utilizing iso-osmotic Ficoll-sucrose gradients; this eliminates loss of large and small mitochondria and makes possible the separation of mitochondria into subpopulations according to sedimentation coefficient. After pooling all mitochondrial fractions for obtaining composite determinations of the entire population, large diminutions in states 3 and 4 respiration (succinate as substrate) were obtained in day-5 and day-27 rats but no changes were evident with regard to ADP:O ratios, respiratory control indices or the capacity for in vitro protein synthesis. By examination of subpopulations of mitochondria, it was found that mitochondria are heterogeneous with regard to ADP:O ratios, respiratory control indices, states 3 and 4 respiration and the capacity for in vitro protein synthesis. The heterogeneity for each of these parameters was altered in day-5 and day-27 animals. Although states 3 and 4 respiration were depressed throughout the entire mitochondrial population for day-5 and day-27 rats, a subpopulation of mitochondria from day-27 rats showed respiratory control indices and ADP:O ratios which were higher than any subpopulation of mitochondria of either day-5 or day-0 animals.